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(54) PICTURE DATA INTERPOLATION METHOD AND PICTURE DATA INTERPOLATION 
DEVICE 

(57)Abstract: 

PURPOSE: To obtain an interpolation method in 
which an edge part is kept smooth and deterioration 
in the resolution and an extended noise level due to 
magnification are suppressed by obtaining picture 
data of a 1st pseudo picture element based on a 
monotonously increasing nonlinear function. 
CONSTITUTION: Brightness information of an origina 
picture inputted externally is converted into a digital 
signal by an external interface 1 and stored in a 
picture memory 2 as a basic picture element. Then 
1 st and 2nd function tables are generated by a 
microcomputer 3 and stored in memories 4,5. Then 
picture element levels of a 1 st pseudo picture 
element adjacent obliquely to plural basic picture 
elements forming an original picture are obtained 
based on a nonlinear function and picture element 
levels of a 2nd pseudo picture element adjacent 
longitudinally and laterally to the plural basic picture 
elements are obtained based on a nonlinear function 

to obtain a 2nd magnified picture. Through the constitution above, the edge part is kept 
smooth and interpolation to suppress deterioration in the resolution and an extended noise 
level due to magnification is implemented. 
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(54) [*HBa«R;] ■«f f -*»B*fe*iJ:VH«7 , -^MIBttK 



(57)[ Kft] 




(2) 



^mW-S -2 8 4 3 3 8 



[ #WFtt*0>«Hl 

2 (ouummt uttEJBi <oii&ic, mi o^®^** 

«fct«S2 <OS^lI*«:IBfiUTjg2 *>lIMfcfc«j3rt-51i 

mi (Dwn&ti^, 

1 <D$%um&, 

2 ^{eim^ bufnemi <dm&\z s mi o»«ir**5 
pjj**. 

swobi xf*2 b«*>!»?*— * ffip^^ffe, 

/hfltminl £: ^ fc 2 pi$£>1IBk V K/i*o*pSO ^ t> 
— Wttave 1£ UTJ¥ *1 .2«> * ^ 3/ , 
**fflniax1i: */httmln1 (^JSta ^&tea s #*maxl£ 
mln1-Cfe«i:*^KH[ mim.maxl ] ^¥W«!jnfcW» 



0>mi aSfftiiXJ: 0>4 o^ffi*oii*i/.^uoft*i 
max2<t ft/hffim1n2&#i6$ JR2.1«>^7^ ^ , 

HiS5<oiII3&u -^A^fc MfEl^;*:{ii:max2<b iiWBibhMmin2 

iS«ave2£UT»ai-j-3 JB2^fiy :/£ , 
^±<tmax2i: */h«m!n2«C*t-tf:-r5 max2t 
min2-e*>«t*ltEIB[ min2,max2 ] T*PH9APft*j» 
7£H$fc£/8^T. Wttave2^^§«rJS#j»*H»© 
^ifc«D2 3m2.3<0:* fj' * 

^fcUv 2 £ , milage (o^pj^com&^~^ tu-r 
^ey fcttito'f 3 ^2.4^o^ ^ s/ ^ 3ft»t, 3&s 

^^2 co$iieiilj^SriBSUXm2 oiar«S:^j«i-5|iI 

mi 0«^Pi*<01ir*W^uSr*ft**l cD^Jtli:, 
^2 o««lii*OiH7*^^i'S:*«)S»2 co^lt 

*OBi*v^</i'0**4tmax12: ^/hiSminl^r^^ JR1. 

otOS^M^^M^v^^^bMia^^fiSmaxli: ftfrlS^: 
/h-ftminl ^v>/t 2 lj^<DIij^u ^uco^^jco^^ 
— JWrWttavelfc UxactiJ-rs *1.2©x^ y ^ , 
**«max1 i: */h«m!n1 3?<W»* * max1 i: 

mln1-C*>5i:#JcKPfl[ minl.maxi ] xmmm^^ 

mW.&2 <DtRBffi&k . 2 o(7)^®^i: 2 o 

max2t A/J^ttmin2&3ftte>S ^2.1^^^^ . 
MI24 ooW*OK*u^u0>ffJ&* ^fc(*MI54 0(0 
pj^OISi^V ^u^fc «Ha**ffl[max2i: iWB*/J^ttmin2 

^ave2i: tTgttJtS ^2.2^^^^ , 
^ftmax2t */htemln2KLSfrJE£:-*-3 9ttttd s #^max2^: 
min2-efoi<t min2,max2 ] X^if^D^^^ 

^l§©:^:^v^r. ^fiiave2ic^r6 AQIS^Jft^BaSfco 
^{fefi^D2 5^2.3(0^^3/ ^i: , 
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*(0HF*u^K0*^:ttmax1i: */hffimln1&#«>5fSl'. 
SME4 O<osa81j*(01i*u^</W03F«&, £fcl2lifnB4 

maxl-minl avei 
Dl=minl + { Fl ( 



— jj&¥-#>m:ave'\kl,Xmtii-fZ>m.2<7>X1r>y 7k . 
mini *l:KB[ min1 ( max1 ] t?¥W8*P*#jR 

»2 (o^wttB«i-5 2 o<ommmm<o^^ ^tznm 

Si"*. Sfrie2 ooSMiBiSRi: 2 o^Sgi <D$g{£USj^£ 
k -rs Hitfe^-* ^rrg^r& 

5£&&i: fli«0*/JMBfc-«^ffl[a**liMln1^ Max1T?*>* 
^iciawc Min1,Max1] T?*«l«lP*#16»B8«Wfc 
5*1 *>BWcF 1 fcfflv^fc&atlcj:!) . ^HtavelSrA 

xmk i^xnmz t& m> 1 steams* u , 
[ *i ] 



-mini. 



-(Maxl-WInl)*MInl )-Minl } 



Maxl-Kinl 



maxl-min.l 



SWB»2.3<D*5 l s'? , tf:, $*2 £>M$cF 2 fcffl^fc&SCfciJ; D , ¥*&fflave2«:A 

««0*/JMBfc **tfM5#tCMin2£ Max2T?fc5 U Tg££iJ£ ^ID2 Sr^tti "f £ 

i*(^EPfl[ Min2,Max2] t?*W*|j!lD*#j»»BMtT?fe I «2 1 

raax2-nin2 avc2-min2 

D2=iain2 i' '"' {' "F2 ( ; -^^~^TMa'X*^^ " " 

Max2-Min2 max2-min2 



1 

b 



F(x) = 



l+exp(2-4x) 



+ c(x-0-5) 



F 2 «\ RSCOF ( x ) iSiR^ r. i: f 



[ &4 ] 
[ ^5 ] 



F(x)=2(o-l)x : *-3(a-l)x 2 +ax 



1 n 
F(x]- — { 2x+l+8in{— (2x-l)} 
4 2 

.1 oS«QT%. 

v ««i-»*i-5 «nE»Biif*«>nBic4iwr-<* M^^rn- 



J: ^2 0^(eiiii^S:gB@Urm2 OliftSrJBrt^S B 
IME4 ooS«SlBF3t5<Z)li5|fV'</u«>^ft&^ ^fc^^I£4 
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«HttasfcV^-g\ 5p*&fflave1«:SBl <DSHRIll*<Z>1ir* 

*c9M*u^u*#a?)5 mi.^^-r^ c 

[ ] HWBJ&2 <OJg«lf*oli*u^w** 

fix 

«nsm2 <omm$kh m&rr& , 2 mmmmmt 2 o 

maxlt ^/Mfimin2£ ^6^2.10* 7^ , 

J£<tave2i: tXlitit^. ^2.2(0^^^ 7 b , 
ffiHfc$k*:M]nax2h iWS*/JMItmln2i: <z>^£r»fcbL-x -to 

2,3(0^9- y 7 b s 

SIMtfcflSfcvMft^ WflCave24:JB2 (D^OTi^cD®^ 

*eo@I*u^</uS:*^5 ^2.4C0^^y :/£ JO*?, fcs ~ 

[ 2 ] MS^jR^Hftli, A*«<D3fett«£ ^ 

as-SU. -tiottBrttfn £x-A;Mt£*- 

i 4 ] «raa»i om&f*. 2 otf?£Mfim£ t 

^3 O^JWI*. 

ffimizj: *) h,fclBHfeG>JRi £>#|6W>1IWTK 

Srm, ^2 O^fSXDHJ^TK U^Srru &§/h^3:k(1/2<k< 



Pm=(1/k)m 

mO=int(Pm) fcfcb, i nt raSE$tfb£: 
m1=m0+1 

Xfe^lcJ: 5 rt5HiCSr*a0S -<ft Hi^u^uDi: 
D = (D1-D0)(Pm-m0) + DO 

%Z.2<D*"ty-7\X^ tt/h«pHW£*5lt* JS2 C0^fS](D 

?k^^>^-<ft#^i^^^cov^T, 
Pn=(1/k)n 

nO=int(Pn) fcfcU, IntttSR-fbSr^a 
n1=n0+1 

T K U- ^ nO, n1 Icfc ^ p^co M^v -</UE0, E1 t^S<3V % 
E = (E1-E0)(Prvn0) + E0 

&m <om#tbi,+ 

Mies^iu^co (cMr^-r-<ft m^s:^ 

88®*«>3PJSl, Sfctt**«max1i: */h*minlS:»V^fc 
1 ©ipift. */J%»3£^«A:, ■ 

fflW$*»CMin1t Max1l?fc&*fSWAB*#»*IIJ^fc-5 
1 ^Mffimi ^tUTlttlBMfl^ 
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maxl-minl avel-ininl 
Dl=mlnl + ( FH (Maxl-Minl)+Minl }-Minl } 



Maxl-Mlnl 



maxl-minl 



x2£ ft/hMmin2£B&v^::2 IIi^cd 5 spJ$<iifeve2 



«W«#fciMin2* Max2T*£>5 ^flSiSAD^^iR^Hft-Cfcd 
I *7 ] 



max2-rain2 



avc2-rain2 



D2=min2 + 



-{ F2( 



Max2-Min2 



reax2-min2 



-<Max2-Mln2)+Min2 }-Min2 \ 



2 ^{am^ u«rtB*i oi^i^ mi <ommm& 

X Xtmz «>lWHIffl*«:iBeu-CSS2 ^M^^teiii 

maxl-minl 

Dl=minl * { Fl( 

Waxl-MInl 



^U^^tf>S^f&maxl£: ft/Hlminl % MKi|iiI154 ooog 
Wn©*0>W* *fctt**«max1i: */JMtonln1«rBfcV*fc 

*rae¥»«ave1fc:ovvC\ tt*o*/h«i: **: 

1 SrSWBJBl ^^Mj^coM^^-^ irUT itrfa®^ 
[ K8 ] 



avel-minl 



maxl-minl 



-(Maxl-Ninl)+Minl )-Mini } 



#2 <r>w$mmz- mj^^^^^^s^w-^ ^^ _ 

, BWE2 o(75SSSlii*i: 2 o<o JSi cojgffif 
®3?£ 04 oOBT*0^^2f -feb^Sr^fiSfltt U-Cl(' . 
fcfcib, *<7>Wflt£, »2 ©jaaiWoKfcT*— * t U 

[ W#Ki 9 ] ttfrlSSfli e^BBftF l atWB2 olMSF 2 

[ W*352 0 ] JMEJSl (0» 1 &UW2 0>H*F 2 

It, 

[ «*3S2- 1 ] SWBJBl WHft^tt^Sli. 

. 0?A*lc#rt;-*-5^«fl[«:lB«"t"5*l ^SI^ct 1 -^^ 
<t . 

**«max1* ^/J^Mmin12SLtW^{Ei[ave1^C^<5^/^T. IS 
1 ^BBStt 1 — ^4r#fiaUT3?ft«fi:#«>5JBi (O®^ 



[ m«92 2 ] ttna^2 

**«max2 N ^/J^fImin2StPPi^{iSave2lc^V^r, K 
omit, 

1 o^is^. 

^u-<yu<D^:^:{ii[max1^ ^/J^minl. M(-^rl54 ocog 

2 m&<Oty&<D¥%bt>*$:%thV¥-i&M>ave i \$:#:£>Z>m 



(6) 
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1 **• 

WE**:«max1A: SWEft/JMBmlnl t <oM£SStfJU. *0> 
♦BBMMSfcV^*^ ¥i$Ktavel£Sgl <OW0Mm<omm 

g„ 

[ f»#S2 4 ] SWBMttT'— ^*BB*ettx Hie, 

sg2 o««iai*iciwfii-5 2 o(7>g^®^i: 2 o^>mi 

«>tt1gt1Ii%<7>4 o<oi®3f(D®^v^/V(Dg;*{tmax2£ * 
/jNftmin2, JE^^r154 otDUiif *fcf4**fltma 
x2£ ft/hfgmin2£l&^fc2 IJSOWfcS W«ave2 

WlStta**^*^ ^ttave2«r)K2 ^^®^£OpJ^ 
. u ^cyufc U . 

*M3Se. 

[ IS*«2 5 ] WeJBl <DM&F 1 Rl«iS2 OBKKF 2 

4 :±\z£h-CbZ r £ "fa !H#^2 3 XI22 4 

[ w*«2 6 ] utrismi (oh«cf i 2&u*S2 (omm 2 

[ ff*3S2 7 ] JWBJ&i 2 

-nkb. 

*(p]t ^2 tf>*"|S]o4MiJ«^ftS &ffi'M"5 

$2 *>«/J^&fc «r=frrs C £ -#"5 »*«2 2 

Wi»7Ki/xS:m, j&2 0#|6]«>lIi*TK w**rru 



/h#Srk(1J2<k<1)fc "T5ir s 

ittnemi ©ni/h^srau 

Pm=(1/k)m 

mO=int(Pm) TtfcU, intfiftJMbfc 
m1=rn0+1 

TK > * mO, ml ®*G>®3lfV' -</W30,D1 l£g<5V^ 

D = (D1-D0)(Pm-mO) + DO 

m2 coiB/j^Sfi, 
Pn=(1/k)n 

nO=int(Pn) fcfc*U, lntliS»fl5*^i\ 
n1=n0+1 

7K)/^ nO. n1 pj^^pj^u -<yUE0,E1 tcg<5v > 
E = (E1-E0)(Pn-n0)+ EO 

[ 0 0 0 1] 
[ 0 0 0 2] 

[ ^&cd&W] fi^. e^fe^cox^ MK&X TflK 

sr«ric-t-5*aw*^*rur, mmmmcD4 m 

[ 0 0 0 3 ] EATHffi«:»!SUJfc**fc. %^<^>JK^Mrra 

*s;^ov^risas:ttw-r5. 02 7 ( a ) ttMRa-rs 
ttoa»B®«"e*>?> . ortCwOBHftsrSfrti-aaasiij* 
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t -TSo M2 7 ( b ) KttfflWS tvfcU^X*fc>9 , A. 
[ 0 0 0 4] 

fi30«/hS<46) UX:fc>?> PHft^frjW^itXji,*.* 
[ ooos] *SHHT*(cy >rXAs*>Kfi, t<nm 
5*v^ IBM***. £<blc s «j«3lif«TO»««^J: 

aflcica*-rjx«r. 0y*.tfiH2 s ( a ) ( ^jvwuoia 

BISI2 8(b) td^-f-J: o . % AO g 7>><b JLX*> 3r 

ifaf-iffcjktXL*? tv^5 RMKr#UXV>-5. 

[0006] *»wtt±ierasjfictcfi^., ^ 

[ 0 0 0 7] 

<ow^mmt\,mm\ <omm^ mi <omum 

[ 0 0 0 8 ] a»0?^lii*d»fe»*$*v55c(Olirffe*' 
a®*<o|H»-1*B-#--<*iij*«r»2 o^lilfci: UfjfE 

mi <omm^ mi (ommmm^x vsb2 0>&{bm&s: 

oX, ^i#^^^S@^tCg<5^xmi C0*g£l®3fc 
X^2 O^ISWoW*u^/u*3fcft6Jg2 <Z>3H!£ 
[ 00 0 9 ] M1B#iR»Beft(t^ A*jfflW>ft»(te 



^^{iti^(04•^ia^ft^C^oXV^Xt><tV^ 0 

JtfrlSSfSl oolite, SWBigl co^liSj^i: #4«>KSS&i- 
5 4 o^tirfSg^Hi^coilj^u ^A-co^AfitiTiaxI <h */h 

2 Hj^Mj^v^c^co^i^ooir^ib^— *&¥*Mffave1 . 
bl,X&mTZ16'\J2<0XTy'7k, **ttmax1t ft/h 
«[mln1lc*H£i"5 3£ttffi#**max1i: min1Xfo5 £ #fc 

mln1,max1] -C*WWDft#J»»B8»4rffiv^r, 
^*S«ave1l^*H-6 aHE^illKHftO^ftttD 1 
5^1.3^7^2/^ ; ?««D1 Sr. SW5SB1 ©iSHH 
lS*0>!i*'7 ? — * fctTIW 3B1.4© 

s HfrSei&2 <D3MBW\ ffilS3B2 o*g 
«HJSf i s 2 ooSa8B*i: 2o(^Ii 

M$Zt C04 U^oopi -^</K7) ^: Afgmax2i: Mc'hM 

b Mte^Mmax2i: M15^/J^min2=S: Bfcv 2 M^coU 
t>t>d*— ^^fllCave2i: UX3?ai 
■TS ^2.20^^5/ , ^rAflimax2<!: »/h«mln2(c«- 
^«flf^ : &^max2i: mIn2T*>5 A: *lc|S|B[ min 
2,max2] ^mmmQ&frS3&n&& m**X s ¥*Sttave 
2^^t*S«n5^^H^^fiiCD2 $r^^S^2.30 

-fbfrb Jfeo X wx%> J: V^ 0 

[ 0 0 10] *»(O^PJ«^b»*Snft5c«51ii«Sr 

mi ouffctc. mi owmmm&x x^m2 <D$mmm% 
ox. mi o««K*^>©5ifu^wifc*tt^ stnemi 

uK/wo**fltmax1i: */h<imlnlS:**5JBl.1<0^^ 

»i^Tia4 ooSSSli^OiiJ^^ -</ud*b StrSSr^MmaxI 
b «ne*/JMKmln1*»v^2 li^coiSi^v^co^O 
^ t, 5, ti*—jj* 3F«S«ave1 1 U X Utti"*-* *1 .20^ ^ 
y > MB5^AMmax1i: aflte*/J^flamln1 1 OfiSrUlU 

^1-^^1.3^7"?/^, «B8ttd«)tev^»^ ^ftta 

~vei£mi (Dm&mmnmm^^^bx,, «iitti«*>5 
[ooii] enes2 (o^hj^imj^^^^:^: 
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it. mzm tommmt mm-t * > 2 o?>gaiii?£<t 

%mr\ax2t ft/hMmin2£r^5 m2.1tf>*1r >/ , Utr 

%<Dm^ HtrfEft;*{firnax2£: ttneft/Jv(Smin2£: 

fitave2£ Ur»Wt6^2.2^Ty :/£ . MlS^itm 
ax2t KrfB^/J>Mmin2«h CDHSrgffiU. ^M^B^O 

ttflBtii;6Sfcv^£-. ¥*S«ave2*:-Sl2 co^E{£liSi 
^2.4^*7^ ^t>4otV^t> £\t\ 

[0012] mzftmmmki*. xt>m»fewmt ^« 

«rlSt"*-5W*«l 0 Xttl 1 K«osr«7*— *»m# 
[0013] WrlEjgi copMU*. 2 ooD&MMfti: ifc 

maxl-minl avei- 
Dl=minl + { Fl( 



t . mi fi£-r$m2 05*ifii^#®*^j<o*$ 

[ 0 0 14] ^SSffloiiififeT*— ^*tBas«fi % 

&mi otttamx. ^ic^-ra^iss^iij^rai- 
wwr^iisssr^ <omsM&k u Miami cop^ 

mi <DW8mm&*xm2 ^immm^&m^xm 
2 co®&* j&ars m&f-* »wasBt**> *=> x . mi 

roft*«max1£*/h*nln1, »-lftfE4 oc7)^M^<D 
¥*SU *fctt**«max1i: */httmln1S:lfeV^2 PI^O 
W»^t»b*»«:«UiU¥«S«ave1S:*«>5JSl 
• ft*- ft^S^s ^¥**ave1l£o^-t\ 3£ 
®*&Oft/hffi£ **«W 5 #fcMin1i: Max1"C*>5 * 

(cj; t> ^IfcttD i snttnemi 

^irUrttrlBPiffe^^eU fete**-*-* mi olH3&^ 

[0015] 

[ K9 ] 

mini 

(Maxl-MInD+Winl )-Minl } 



Naxl-Ninl 



maxl-minl 



[ o o i,j ] %2 <»mmm\zw®+$ 2 o<omm* 

*^ma*2£ ft/hfif mfn2. H(-^r|54 ocol^W, * 
$W«ave2«:#fcSSS2 ft*- */J^J64« 



**«a«#tt:Min2J: Max2-C*>6 *W**Dft#j»^H«re 

[0017] 
[*10] 



raax2-ain2 



ave2-miri2 



D2=nin2 + 



-{ F2( 



Nax2-Min2 



max2-mln2 



-(Max2-Plin2)+iS1in2 )-Min2 } 



[0018] zm^tx^z, 

[0019] 

*/J^3£#a( **«max1. ft/J^tt 

mini. 3p*Sl«ave1«:*«>5. itrie^i&fitaveKCov^X. 
mi OBB*3?«#H!( ^^5/^) It. 

H^refcemi O^I&F 1 S:fflv^( ^9 ) SEtti 
[ 0020] nk\^ iijfft^ gg^di^ *Wtm2 (7> 



»BlB*lw»«t$2 o^KttMSti: 2 ocofl 

PJ^C04 otO]Sj^(OlJ^V^yV|coV>X. ^2 O^&J- 

ft^C- ^^i/^) It. Wttave2S:*«> 

^MI5^^eave2(Clov^r. ^2 

y-f) It. ««Oft/h«fc »*tt3ft«*lcMin2i: 

Max2X^>5 WmAP«#iH^BBjSfin?«>6fB2 ©HW 2 

^r^v>fe ( fti o ) icj: 9 3rtt£ ^felCD 2 

5 0 r©9«lD2 It. 8ffiffi2 (DW&M^m&'T- 

? t u r awBpffft^ ^e-y ic^&^$ tv^ 0 

[0021] 

[ nifem) ( mi o*«fifsj) &T*»^a>«Ei whwj 
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[ o o 2 2 ] 01 « x &$mmcis\-rz>mfc-r— 

***#rtrr5*ia<o«ri£S:*r. l tt* A7j£*t*:m 
i M&cdmH&x— try I* co-r-r s^Wf *WE* 

IS, mi ®«Sr*Wli"5 rtiat) ii*DS Jx5 iatx*> 
So ISI2 (wSSgiSf^ *ffiHS*Oflt«Bi««:*-*-. ®& 
^!J2 Wt s ^fiS^M^a CD^SrlEfgUXV^av 

*c 1 . c 2 tUT^^tDl , D2 , D3 
&15f$UX^< e 1212 *<0{x,y) tt:mto + <BW$t<OW& 
Sr^L. wOffiUHttpfft^^y 2 d^Xten , m&m 

[ 0 0 2 3 ] 3 VX^f tJ^y^zL—fT-hV s CP 
U v ROM, RAMfcJ:l/AW5:fls J&1 

At- */h««36*a( 7) s mi <om%k 
^&^m xt*?) , m2 *>w«- 

raaxl-minl avel- 
Dl=ainl + { Fl( 



[ 0 0 2 4 ] 4 »4»1 CDil^-yyM ^r'J Xfo*) . m 

l <OH»0>^-^yu«r»»-ra. 5 li»2 OH^cx-^ 

x*t> , m2 (Dmk^-y^^mir^ms 

bfc««7o--|g-efc;5. 2 0 2 (4mi <0^i$>m- 

(i- ft/witftsE^^-x^t?*?? x mi <Dtmmmh 

&-f%4 O60 S^lj^a (x,y) , a (x+1 t y) . a (x,y+ 
1), a (x+1,y+1)i:o^-C, -t*i6oW*u^uo**: 
fltmaxl, •/Wttmln'U Wrtltavel ^i$Mave1 

fltmln1«:K^fc2 I}|fOWtfcot.(>J:v\ 
[ 0 0 2 5 ] 2 0 3 ttSBi 5" * zfXlbX) , 

**fltmax1t */hflamIn1li«-JESi-5 ^{fe<lri*€-*max1«!: 
min1-e*>5*#lcEna[ mini , max 1 ] T^ti^^ 
^KI&X&S ( *1 1 ) (C^i-5£tcj:?) , JEffltrzt 

co?«)idi mi <r>$mmm> (x^ar 
^y 2 <Bm«<0«fc«fc»&iatf. 

[0026] 
[ *1 1 1 

mini 

(Maxl-WInD+Winl )-Hlnl } 



Maxl-Winl 



maxl-mini 



[ 0 0 2 7 ] 2 0 4 ft*«" */h«ttfc 

je^^y^-cfc?) , m2 <D$mmmc i icws-r-Ss 2 

OCDgSglJiffa (x,y). a (x+1,y)£ N 2 OCO^l *>» 
: «lilSSb s (x,y) s b (x,y-1)tco^Xs 
^i^**ittmax2* */J^min2x ^*Sttave2Sr*a65'. 
WtfEaVe2tt, jttrl54 oOfiJOT^WIfc^— * W 
SE**fflmax2i: WE*/hfltm!n2Sr»v>fc2 WSfOlHfeT* 
^oWfcoXtJ:v\ *fc, £2 <z>«ffilliftRc 2 
(co^Xfc* PlWc:*;Wltonax3s */.hflimln3* ¥*£fi£av 

[ 0 0 2 8 ] 2 0 5 f*m2 tO^?^7S' :TT£>!? „ 

max2-min2 ave2 
D2=raln2 + { F2( 



•**max2i: */i^mln2l^«t«?-rS ^^^^^^.^^^3x2^: 
mlr&VhZ tmc&mi min2,max2] X'&mmute&m 

mm®r?$>z ( »i 2 ) v , ^mt-r^t 

mzw-Qmy^cztrz m pmmn^m&o 2 & urn 

L '£ b'^S&D 2 S: , m2 (75^l®^c 1(x ( y)i:' U 

^y 2*«BrJEoffija«c**atf, 12 
{eiM^c 2(x,y)lcoWT 1 b , *l 3 ) tc^-T^ 

[0029] 

[ m 2 ] 



-ra.ln2 



-(Max2-Win2)+Hin2 )-Min2 > 



Max2-PIln2 



nax2-min2 



[ 0 0 3 0] 



[*13] 

max3-rain3 ave3-rain3 
D3=rain3 + { F2( (Max2-Min2) +Min2 )-Min2 } 



Max2-Mln2 



nax3-ioln3 



[0031] U±<d£i {cfl|^tbfc*38W<o*i <r>m 

Ol (OftU-O-*— 7x>f^l xs h OtM 
x . y tolBMWL'&tlttZ tV5 ( EI4 <D**ry 7"3 0 



1 ) o ^t-, mi *sj:t«S2 (^11®:^—^^^^ 

§§^F 1 s F 2 *fl^fc( Jell), (Jfcl 

2 ) N ( »1 3 ) (Dfr&nftfrfr?. ^H^OAyj^t 

XV^-5 ( ^ry^3 0 2 ) o E35 *c*M*«lci3ltS Jg 
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*:WM»s#*i .0,0.0.5 <h — gcU, -to— JSfe 

[ 0 0 3 2] ±!5^>ct 5 I-#*«0J"TMMS1 fcj:^ 
eO§gft7-->OM3\ «>«r3itBB*4:*iJffl^rffi^-f5fc«>(c 

X*5< wit COROMr-^W^i 

Lfc< "Ob *< . xrys"3 0 2 tt^»&l?£, £9 ff3 

[ 0 0 3 3 ]: Jgi <o$£{£UHi£b (x,y) 

;*x<5 ( ^"ry 7^3 03 ) o 1^6 fc % ^"ry ^3 0 3 OP 

tt7D-ft-F^t. *i\ m\ <nw&mm\> 

(x,y)£r;ft<>£fcg> s 4 oosapftga (x t y) , a (x+ 
1,y)x a (x,y+1), a (x+1,y+1)*5®*y 2 Jft^fe 

mm^^i o¥*&«avei, **«maxi, * 

/jNflffmin1^*«>e> tU5 ( ^4 0 2 ) . C ^ 

W*ad1 ( ftl 4 ) fc^i-SU:!? , R OMf — ~ffr<DT 
Kuj^co^(Sp^[ adminl, admaxl] <D<tt£3fc5J:5 (CIE 

«eias»*>*us ( ^^^^4 03). fcaru; ( fti 

4 ) ££>5£*, admaxl, adminltt. JRl cDg§ft7" — 

[ 0 0 3 4] 
[ ftl 4 ] 

avel-minl 

adl= (adnaxl-admlnl)*adainl 

maxl-mlnl 

[ 0 0 3 5 ] iOf-^HlOJSItt[ adminl, admax 
1] -Cfc5<0-C, ^4 0 4 |£*5V^T % r-^te 

*v( **ry ^4 0 4 ) , d i tm®u* ^y 2 tom^ 
^tttatc^aTfeivB ( **ry ^405) . 

[ 0 0 3 6 ] 
[ ftl 5 ] 

maxl-minl 

Dl=ninl + el 

Maxl-Minl 

[ o o 3 7 ] $ b tz s m2 <r>mwmmc i(x,y)*r*ti>6 

( [g|4 (OX^ry /3 0 4 ) e 07 ( a ) l^s *7"y ^3 

®*c 1(x,y)£r 2 oioSWa <x,y) , 

a (x+1,y) £ 2 o(Dmi OJWKlWb (x,y-1) . b (x, 
y)^Hi^ ^-ll 2 !6»fett^dJ$ ( B7 ©^fy^ 

5 0 1 ) o :*xt>4 lf#OJWtfW«0>3P*MSave 



2. ^±<itmax2. a/h4tmin2iS*«>feJx5 ( *7^7°5 
0 2 ) e */H&M>. S£2 oHft 

r-^7Ki/^ad2 ( ftl 6 ) t> . RO 

Mx-^i/OTK^^^tiSirtt admin2. admax2] <Ofe 

t . ^Ot"— ://MBfelJ&S»fc ( :/5 0 3 ) 0 

fc*5( ftl 6 ) admax2, admiral*. %2 cofUft 

[ 0.0 3 8 ] 

[ ftl 6 ] . 

ave2-min2 

ad2= {adnax2-adraln2)+adnin2 

max2-mln2 

[ 0 0 3 9 ] C (D'r—y;i'i&(D%&mni admin2, admax 
2] 7ffc5 0 , rf^Hie2tt( ftl 7) td^-TsU; 9 
MStoHi9fV'</UD2 ^as»* *V( *7V ^5 0 4 ) „ 

D2 ^y 2 o^£Ojfl:gl:S|jiS^ ( 

^^5 0 5) 0 
[ 0 0 4 0] 
[ ftl 7 ] 

max2-min2 

D2=min2 + e2 

Max2-Min2 

[ 0 0 4 1 ] 9IJKt, ^2 (O^etlli^c 2(x,y)£r*it>6 

( |2i6 (DXTy 0 5 ) e [217 ( b ) tC N ^7^?/ >^3 

0 5 (Of¥«7P- h ^^i~o Si"s ^2 (7)^ 

mmc 2(x,y)Sr^fe6fc«>. 2ooS«a (x,y) . 

a (x,y+1) t 2 oco^M^b (x-1,y) , b (x,y) ^pj 

^ ^ 2 «t 0 K^ffi^ >^^s/ 750 6 ), R 

C ±<mX7 L y73 0 4 i IH^tC. ¥J«ttave3s 

max3. */h«mln3. ( ftl 8 ) ic^i"^ »p ^2 (D||ft 

7" —y/^(DT Y\s?« ad3, H*-^2 OlSftT"— -?a>3lX) 

T—7^{&e3t ( ftl 9 ) (^i-^i? PJ^V-</i<D3 

i5*«>btU5 ( ^7"^ ^5 0 7 -5 0 9.) 0 

[0042] 

[ ftl 8 ] 

ave3-rain3 

ad3= (adraax2-admin2) + admin2 

max3-min3 

[ 0 0 4 3] 

[ ftl 9 ] 

max3-min3 

D3-rain3 + e3 

Dlajc2-Min2 

[ 0 0 4 4 ] ±&X7 L y 7*3 0 3 -3 0 5 tt, ^7"y ^ 
306, 307(w«t!9x ^7"^ /3 0 8 , 3 0 9 

Id J: 0 y - *|61 Ico v , 0r^co MSRft 5 * JH& 

(x,y)=(0,0) t)^m2 <Dm®LMm( c 1(0,0), 

c 2(0,0)) <Dmi&y*—y' Sr^flc-rs 4: t ^y 2 + 
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fc:#&Ufc^JBl 0S{eHi«( b (0,-1). b (-1,0)) # 

^^SffiU^cOlj^-^tO^MC c 1(0,0)lC»UT 

tta (0,0) t a (1,O)<0WK c 2(0,0)^*f-UXtta 

(0,0) t a (0,1)033$) $rJf§V*-CV^5. 

1 

b 

l+exp(2-4x) 
F(x)= + c(x 



[ 0 0 4 5 1 4fc, ( &2 0 ) UL#Safc09<DJSl fcj; 

a=0.98 s b=0.01, c=0.22£ IT V^<5 « 
[ 0 0 4 6] 
[ S&2 0 ] 



0.5) tctiL, a f b,c*i^Sce* 



[ 0 0 4 7 ] jHGV^T, *JBifi«tc*5«t^*(*:tt36i:a*|c 
( a ) ttilto&frsfc. ( b ) tt**SC»cJ:6»'&T?feS. 

[ 0 0 4 8 ] RHlcX-Jwc, «WHcJ:.$«#«(OU-< 

2 % 4 s 5 ^«») ±Oir*^^W^ft9S:#aC)fc 
IB*S:BI1 0 fc^i". Hi o KiSS^T* Ott*;fr5£fc:J: 

^ =^yW±<o X&O , J: o 

[ 0 0 4 9 ] *fcHl 1 l0*JK:Aflflas.FLfc:»& 
0^jL;i*■£:**■^o O+O^fcv^jMfcttv^^ 0 t 6 0 <D 

W^»#t?s imj&&m^icm&i lai i ( a ) ) -e 

;U5 0 ^m^&^^fc a*.** *5 s SU^BI 
[ 0 0 5 0] r Ell l 

( b ) ) , U-<^^2 0 mS-Cag^UXV^5fc>b, r 

^it^ftJUtti**?) itt^Tsfcfrs&o/ 
Xffi«^aSrKW"t"5. 4 oosaWMW-v'-f X 

WbdMciS5 t>Oi4otv^fc«), XfcU Sag® 

[ 0 0 5 1 ];otf, 5 ^%m¥-i%Xffi? 



Ol*jft. 4 ^X<0JWKaMBl0>3 o^M^i: * 

3?«fflttr. coy -f XtolBWOT** A/ 

[ 0 0 5 2 ] **tS0yiw*5Vvr, 480 X6 40 K^h 

IMB2 **«^ 0 H^OIE^ 

"<b*^o-cy^3ftC C.'^ff^>j:v^ifr&, V-fX««" 

[0053] *fc, mi con^i 

2 o^^f^:, , Mc'^m t . 5 T?A 

a?«M»*s— SU , 3£»«0* *M . 5 X V ^ 

[ 0 0 5 4 ] ^/"c, ms g^ilj U^T 5 — 

^ icbbut, mi <vmum&* (^20) -c^^ tutm 

1 <OBMft^^«"r«ttiU , ^2 OiSffil]im$rm»r6 2 
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I 0055] me x^z tvtzm^mm&m&.v'— 

2, 013 (C^-To 01 2 ( a ) Tfi^l ^>^{ElW^Sr 

( jsi 2 ) -e^i-vfcmi <DM&<D^&x*mmL, , m2 
(D$mmmzm&-rz>2 o^i«i 2 r><om <om 
wmm<o4 mmnw-tiDi&k vtzm^^. mi 2 
( b ) xttmi <D$mmm*m&^z>4 o^mmwimn 
w-^mt %2 <omwmk\t{ 3&1 2 ) XTFtstitzm 

[ 0 0 5 6 ] 01 2 ( a ) "Ctt, 09 O^feGQjgtf^: ifc 

zttfWZo utf>u, 01 2 ( b ) -m, 

[ 0 0 5 7 ] 01 3 T?fi, ^£D05 t?^^nfc^l *5 

F(x) *2 ( a-1 ) x 3 -3 { a-1 )x a +ax 



±Xm2 C0&8S£SV\ - ^(D^^HSC^^-S^ 
^ft$r, 4 o£Og®Mi^fc(i2 ocog^pU^^ 2 oto 

$rmi *5«tutB2 (om&,mm(omm^WLt i^t^m^*^ 

[ 0058] &*5, ;$j&&£#j-era\ mi , M2 <om%c 
^-cts, *mm&)x*K:#&mMmkvx( m o > 

O^M, .0,0. 5 J;? & 

J|llBiiaBWRT?fc*UiAv\ ( »2 l ) XtfZ 

*v5 3 *BB»'5c^<0i«RBB» J ^( ^2 2 ) -C^£iT,5 3 

2 0) <7>BB«C*3^-C, 3^fca tt\ — tfc^li&y' a>ffl 

[0059] 
I «2 1 ] 

mi tt*»<oiR2 mvBLttMtrrzmfo* ^y 

0 , ^-^0 ( p =0 ) ICf*J^««YS:, s<~?l 

( p =1 ) icttfettflMRR -YS:, -<-^2 ( P -2 ) 
fcttftSSHMSB - Y . . 

[ 0 0 6 4 ] "^^^uzi^t 0 ^— ^ 1 1 0 3 It, CP 
U, ROM; RAM^iT^Am^ltiSSr^-U, WftWtttC 

^rtsu mi <oK#& 

%2 a>w- a*- */jN»^a*3j: u=m2 co 

[ 0 0 6 5 ] £Lbo<fc? tufc*»W<oSB2 OH 

*a>»f^s:iaffiSrffiv^iftw-r«. 01 s xcmtntmto 

Sr^"T^ttd*fe A*$tV5JSl M&Oj&f^ 
^^1 10 1 \C&Q *Wetl8 Y*y h v^Wf 

SEStetu, i o 2.o-t*vetv«z>^<— 

9CTY fc*n«T**te tuS . r *l£ *l«x N 
y <D$)$&Wtfe&nt>frZ> ( 01 5 (DX^ry Zfl2Q 

1 ) . mi *sJ;tfm2 oBB»<o^— ^dS^W^ 
0=1^^3.-^1 l 0 3 \c£V YEf&£ ( Xf^ ^1 

2 0 2 ) , : oBS»OAW^Wtfi % «r»Ufcia5 

0 y Zf \ 2 0 3 ), Hffe> ^110 

( X-t"^ ^1 204), 

[ 00 6 6] ft^, mi O^lUJ^b (x,y) *u 



[ 0 0 6 0] 
[ *2 2 ] 

1 

F(x)- — { 2x+l+sin(— (2x-l)} 
4 2 

[ 0061] **«w-c«c, mf$j- ^ey ^icg^ 
M^mi o»«iii**3j;_ -em 2 i^pftaiisoifsfiftT*— 

l®*©®^— ^ /clt^r^U ^ey p»g*c Aix5 w t 
ib^*>^A/T?#5 8 mi ®«^JB2 PT^Srl^— (7> 

( m2 fiJlT**Weo»2 O^ii£0iJ(C*3ltS M 

[ 0 0 6 2 ] 01 4 tt % ^SElfi^Jlci^ltSMfifc^— ^ffi 

BBKia«)»««:*r. r.©«rttt, 0i tc^ufcmi ^ 

7x^110 1, ^ey 1 1 0 2 Tf-vj? o 

=i^t*^— ^1 103 JCOV^rtt7^9— ll«*f-JE5fc 

[ 0 0 6 3 ] Z7ol^^I 1 0 Hi, ^WBjft* 

«t t>\ 2 o^^^ft^R -Y , B -Y Ztfr^etlS (Of 

y b 74 ^^w-^icKift-rs. mtty ^e-y 1 1 o 2 
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* ( X-^S/ 7"l 2 0 5 ) „ 01 6 ("X-x^ 7*1 20 5 ^ 
Btlft7B-ft-F 4 o^S^SI^a (x,y) 

, a (x+1,y), a (x,y+1), a (x+1,y+1) ^H&x— 

* iSUfl^ 1 1 0 2 §!^aj£ ( Ell 6 

f^i3on o tut, o«r»*«jwac*aw* 
02), p =o <om&) , - tub 

*£)tilave1, flWctemaxl. */h-temln1#Jft«>*> *v5 ( 
5^/1 3 0 3 ) o r S^fiSs * * 

l OBMRt 1 — ^n^TKw^adl 2 5 ( *l 4 ) ic^i-^: 

^HfceltfWbtuS (^7^i 304 ) o T" — :7V Wit 

ens, (sis) tc^r-r^j: 19 , $m<omm<r>ngy 
d 1 jgi (om&mmh (x,y> * tt®^ 1 1 

0 2 0B?3e^>ffiBlc#*a*iT^5( ^fs//l 3 0 

6 ) . 

[ 0 0 6 7 ] ^T7^1 30 2 iC*5^Tpi&7 f — 

*a*€,aMMw>»'&( p =0 -eftv^-so satin* 

0#JM*«(0¥*&«:#«>( x-^^^l 3 0 7 ), r tf>¥ 

mi <o3S£UBI3l*b (x,y) i: UTPHfe* ^11 
0 2 <DmJ&0ffieid##3M£*b5 (^T^130 
6 ) „ £<btc, Jg2 <7>«ffillijXc 1(x,y)755*^^tb5 
( Hi 5 0777 7*1 2 0 6 ) o Ell 7 2 

0 6 01*3181*7 p — ^-V — b £^1% 

[ 0 0 6 8 ] 2 OOMIfa (x,y) , a (x+1,y) t 2 
ocoj£l coffffiUHXb (x,y-1) , b (x,y) (04 HJ^coU 

* 2\ jSftT 1 JL 1 0 2 ri><b RjWti* *V5 ( 13 

1 7 ^7i/ i/l 4 0 1) . r^UbtfM ®^cDStf&x— 
^dS»*«aw*fe«««Ui*( P =0 j^Stt*) «r*IWrU 

( ^1 4 0 2) , P =0 (Dm 

, C fr^ <o¥i${i:ave2, M:^i&max2, */hflftmln2d* 
^(^7^7*1 4 0 3) */h 
flfc6»t>, ^2 (Dm&r-— ^7K V*ad2 *1 
6 ) tc^-sUz*) 82fl)BB*^-^Sr9l< 

4 ) . :AMte2«\ ( *1 7 ) (C^-T^i «9 SERO 
■*Wj?av^D2 *^8Eift3 tv5 ( ^14 0 

5 ) 0 r 0>^««D2 f*, Jg2 OttffiWiXc 1(x,y)£ U 

xm&t *3iio2 oBf36otta»c*# ( ^ 

[ 0 0 6 9 ] XTyfl 40 2 tC^-CMfc^--" 

£>*V5 ( 7*1 4 0 7 ) . r<D5£l$fitte\ %2 <DU 

ummc i(x.y)t urm^ ^1102 <*>0r3£cr>fir© 

( ^TyZTl 4 0 6 ) B I %1 <D 

*SffiL®$c 2(x,y»s*>!)bn5( Ell 5 7*1 2 

0 7) B 018 twJ^^s/ 7*1 2 0 7 0>f**flfc7o— ^ir 

[ 0 0 7 0 ] ±!5U*:1g2 off«li»c 1(x,y)£r#tf>£: 



U, C*v£rS£2 (DW&mmc 2<x,y),£:UT, fefi*«W> 

wsriwib. ^th*m2 (ovmmmc 2(x,y) 

<>: LT, @«h^ ^1102 O»r3t«otttt^»#5&**t 

^ ( ^7^5/ 7"1 5 0 1—1 5 0 6 ) . ^2 O^^Hi^c 
2(x,y)a^^<b tv6 s ±IBO*D.aa«3 S^B ( P = 
2 ) *-C»TUfc^«30>( P >l Sr^^^^U 
( Ts^fy 71 2 08 ) , ^TUTV^V^-g-C P =0 , 

1 <Om&) ^ lk<0^<— i?3ft5K^Stu( ^fy^l 2 0 
9) , Zfe<7>^— 5^»cov^X±lEt RUteaSrlft^ 

[ 00 7 1] HtC, X-r^T*! 210, 1211, 12 
12, 1213 (C^oT, x , y <tiv?Jx<Z>ffie^®* 

^ov^-CJR2fe*fHa«f7l3iT^ ^lio 

2 rttc^2 M^coiij^-r— ^ as^TJI^rit* ix^ Q J^v^ 

JWS^Wai-ov^T^±ml ro*KS«I^ R«oteli:^ot 

[ 0 0 7 2 ] 2 OOfe» — Y k B — Y tC^fUXfi 
[ 0 0 7 3 ] PI^^C4 8 0 X6 40 07yM 7 — M^fetw 

«*.tf(x i y)=(0 ( 0)a>«r) <nm®Lf—*ti*h%z 

comuwimi c 1(0,0), c 2(0,0)) <Dmf&"r—? &ftf& 

( b (0,-1), b (-1,0)) <D®«^— fc 

03F*fflt( c 1(0,0)JCSstUTf4a (0,0) * a 0,0) 

c 2(0 t 0)(CMUr»^a (0,0) t a (0,1) $r 

[ 0 0 7 4 ] 12 ©Slffi^reftSIWWlo^^SrSBSM* 

«««OX*Sr»««aYi:, R-Y, B-Ycr>2 oco 

U*d s ^, R-Y, B -YJcStUT*»WOl«ra«:tr-3 
^CjfiL«r*-r6W"C^ RGB t^a-^CMYt^aiSr, £ 
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S«RGB««l*fcttCMY««^aift-r5wi:3d5 

1 0 0 7 5 ] *mMmx*temi ©BiR*** UVSfctem 

2 <&H««r#»*H**LTV^*«, rivSr*i»«jB* 

09*. tf. Hi 9 kc^rtXo *H*Tfc, ra«<z>a**<# . 
[ 0 0 7 6 ] **JS^Jt?tt s JBi ©KCllftftttJ: UW2 

fcxv^rts, mi o««lin«S:±X*«>fc«lc:JB2 <om 
«M*Sr *«> 5 J: 5 w 4: t> t> 5 A,X£ 5 . 
[ 0 0 7 7 ] *«ft«UT?«:W*««r«)4 f&^i"5 

ttlW(£o^xcD***UXV^aS *2 M«U£#UX**t 

[ 0 0 7 8 ] **««(c*5»t-5lir«^«-^«Pa*«feSr*E 
fTi-SSK«<o»/aw^ Hi ic^r-mi ©*»S«(E>*/*i: 

.. . itf*-.- 

IpJEH*, ISI3 Ki^UfcJSl o*K6«o««7 ci — Hi * 
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